Post-traumatic growth in cancer patients refers to perceived positive changes following cancer diagnosis and treatment. Little is known about the status and factors related to posttraumatic growth among Chinese patients with lung cancer.
Introduction
Lung cancer is a leading cancer diagnosis and leading cause of cancer-related death in China, with 605,946 new diagnoses and 486,555 identified deaths in 2010. [1] The mean cost per patient with lung cancer in China was more than $9891. [2] With the increasing ageing population, the cost of care for lung cancer has become heavier [3] ; therefore, lung cancer became an important public health and social issue in China.
Patients who struggle with cancer can suffer negative consequences; however, they also report positive aspects of psychological adjustment, such as resilience and fulfilment, following their experience. [4, 5] Studies on the positive changes among cancer survivors have increased in recent years. A lot of terms were used to describe the positive changes, such as posttraumatic growth, stressrelated growth, and benefit findings. The "posttraumatic growth" (PTG) refers to positive psychological changes in personal growth and relationships due to the fight with traumatic experiences. [6, 7] PTG is commonly found among cancer patients, with a percentage of 60% to 95%. [4] Many cancer survivors perceive personal benefits through their cancer experience, including strengthened life understanding, better relationship, and increased positive selfperception. [8] PTG is linked to the psychological well-being of patients; therefore, investigating the factors associated with PTG is extremely important. The general factors that affect PTG are demographic characteristics (e.g., social and economic status, age, and gender), clinical characteristics (e.g., severity of disease, time following initial diagnosis, and treatments), personality (e.g., optimism and positivity), environmental aspects (e.g., support network and coping responses), and psychological characteristics (e.g., greater positive affect and less depression). [4, 9] Coping efforts are essential for managing an adverse experience, which may create opportunities for personal growth by prompting revision and reframing in a positive light. [6, 7] Patients who participate in active coping are associated with better health. [6, 7] In addition, depression and anxiety are common psychological distress among lung cancer patients. Psychological distress is associated with poor treatment compliance, increased hospital stay, and decreased QOL. [10] Although PTG and psychological distress are both correlated with the well-being of patients, the relationship between psychological distress and PTG is debatable. [8, [11] [12] [13] PTG affirms that patients have the potential to recover and grow from traumatic events and provides a new perspective for an effective post-traumatic intervention. A deep investigation of the status and factors associated with PTG is critical to obtain an overall understanding of the psychological status of Chinese lung cancer patients and provide appropriate support for improving their psychological well-being. Despite the benefits reported among cancer patients, most of studies concentrate on the negative consequences and pathology evidence. [14] Even among positive findings on mental health specifically, the available studies are based on patients with other cancers (e.g., breast cancer and prostate cancer) [15] [16] [17] or patients with a mixed cancer diagnosis. [18, 19] To our knowledge, to date, there are very few studies investigating the benefit findings among Chinese lung cancer patients. Compared to other cancers, lung cancer has a poorer prognosis [20] as well as higher rate of symptom distress, [21] unmet needs, [22] and psychological distress. [23] In addition, as a subjective concept, PTG varies from patient to patient. Thus, it is essential to investigate PTG among lung cancer patients from a Chinese perspective. The objectives of this study were to investigate the status and factors related to PCG among Chinese patients with lung cancer.
Measurement

Design and sample
A cross-sectional design with a convenience sampling method was adopted in this present study. Lung cancer patients were recruited from the inpatient oncology unit at a teaching hospital in Chengdu. Patients with lung cancer were recruited from a teaching hospital in Chengdu, China. The inclusion criteria were for the patients were: (1) a diagnosis of lung cancer, (2) older than 18 years old, (3) Chinese speaking, (4) able to understand the questionnaires, and (5) being informed of the cancer diagnosis. Patients who have a diagnosis of a psychiatric disorder and have severe cognitive impairment (screened by the Callahan Cognitive Screen18) were excluded. [24] 
Data collection
Data collection was performed at the inpatient oncology unit of the teaching hospital prior to discharge, including patient demographic and clinical characteristics, psychological distress (depression and anxiety), PTG, and coping responses. Oncological nurses identified eligible participants in the ward according to their medical records and face-to-face interviews. Data were obtained by the medical records and patient self-reporting. The tools adopted in this study were: (1) a demographic and clinical survey, (2) Posttraumatic Growth Inventory (PTGI), (3) Hospital Anxiety and Depression Scale (HADS), and (4) simplified coping style questionnaire (SCSQ). PTG was assessed by the PTGI. [7] The 21-item PTGI uses a 6-point scale ranging from 0 (I didn't experience the change due to my cancer experience) to 5 (I experienced the change to a very high degree due to my cancer experience). A higher score is indicative of a greater growth. The PTGI has adequate reliability and validity. [7] Patient psychological distress was assessed by the HADS. [25] The 14-item HADS consists of two subscales, including 7-item anxiety subscale and 7-item depression subscale. The 4-point HADS ranges from 0, "not present," to 3, "considerable". A higher score was indicative of a higher level of emotional distress. A score of 8 or above on each subscale was indicative of probable anxiety or depression. This HADS has good reliability and validity. [26] The Chinese version of the HADS has adequate scale quality among Chinese patients. [27] The patient coping ability was assessed by the SCSQ. [28, 29] The 20-item SCSQ was used to measure the coping skill of Chinese people. The SCSQ consists of 2 subscales, including a 12-item active coping subscale and 8-item negative coping subscale. The 4-point SCSQ ranged from 0 ("rarely") to 3 ("always"). A higher score on the active coping subscale is indicative of a greater coping ability, whereas a higher score on the negative coping subscale is indicative of a poorer coping ability. Cronbach's alpha coefficients for the active and negative coping subscales were 0.84 and 0.80, respectively.
Ethical considerations
Ethical approval of this study was obtained from the Medical Ethics Committee board of the hospital and the University. Written informed consents were obtained from all enrolled patients.
Data analysis
Data analyses were performed by the SPSS 17.0 statistical analysis package (SPSS, Chicago, IL, USA). Data entry was verified by different researchers. Patient demographic and clinical data were analysed according to the descriptive statistics. The independent samples t test and analysis of variance were performed to examine the differences in the PTG scores in the subgroups of patient characteristics. The relationships between PTG and depression, anxiety, and coping skill were explored by correlation analyses. The factors related to PTG were examined by the multiple linear regression analysis.
Results
Among the 217 eligible patients we contacted, 10 patients declined to participate due to poor physical health, 8 patients refused to participate because of bad mood, and 26 patients refused to participate with no reason given. Thus, the final sample, consisting of 173 patients, was included for further analyses.
3.1. Sample characteristics 3.1.1. Patient demographic and clinical characteristics. As shown in Table 1 , the patient mean age was 53.87 years (SD = 9.19). Most (72.8%) were less than 60 years old. A majority of patients were male (68.8%) and married (95.4%). More than half (57.8%) of the patients received a senior high school educational level or below. The majority (85.5%) had non-small cell lung cancer. The cancer stage among patients was from stage II to IV; there were 11 stage I and II patients (6.3%), 83 stage III patients (48.0%) and 79 stage IV patients (45.7%). Most patients (54.3%) had been diagnosed with lung cancer for more than 6 months. The treatment types reported by patients were concurrent chemo-radiotherapy (28.9%), chemotherapy (55.5%), sequential chemo-radiotherapy (7.5%), and targeted therapy and other treatments (8.1%). The majority (74.6%) had a family income of less than 1000 US dollars per month. Most patients (91.9%) were unemployed since cancer diagnosis. A majority (84.4%) of patients had insurance for treatment. The mean score of PTG, depression, anxiety, and coping style were shown in Table 2 .
3.1.2.
Relationship between the PTG, depression, anxiety and coping skill. As shown in Table 3 , the Pearson correlation analyses demonstrated that PTG was inversely correlated with depression (P < .01), anxiety (P < .01), and negative coping (P < .05) and positively correlated with active coping (P < .01).
3.1.3. Factors associated with PTG in the univariate analyses. As shown in Table 4 , the significant factor of the patient characteristics in univariate analyses was time since cancer diagnosis. Patients who had been diagnosed with cancer for more than 6 months demonstrated a higher level of PTG compared to those diagnosed for less than 6 months.
3.1.4. Factors related to PTG in multiple regression analyses.
As shown in Table 5 , time since cancer diagnosis (P < .05), depression (P < .05), active coping (P < .01), and negative coping (P < .05) were associated with PTG. The independent variables significantly contributed to explaining 25.9% of the variance in PTG.
Discussion
This study showed that lung cancer patients experienced benefits from their cancer experience. The factors associated with PTG among lung cancer patients were time since cancer diagnosis, depression, and coping strategies. The PTG score in this present study was 45.52 (SD = 11.17). The findings were consistent with those of other studies, suggesting that lung cancer patients are similar to other cancer populations who perceived something positive from their traumatic experience. [8, 30] However, the PTG score in this study was considerably lower than that reported in other studies. [8, 30, 31] For example, Cordova et al found that the mean score of PTG was 64.1 among breast cancer patients.
[8] Jaarsma et al reported that the mean PTG score was 47.9 in a group of heterogeneous cancer patients. [31] The lower PTG may be related to the characteristics of lung cancer and characteristics of the sample. Lung cancer was the leading cause of cancer deaths worldwide. Compared to other cancers, lung cancer was linked to higher mortality and poorer prognosis. Patients with lung cancer showed higher levels of distress and demands than those with other cancers, [23] which might influence their perception of positive findings. In addition, the majority of patients in this sample were at stages III and IV, and the advanced stages of cancer in our sample might also contribute to the results. Consistent with the present results, Lechner et al showed that the advanced stage of the disease had an impact on the perceived growth, as the life-threatening stress from advanced cancer may overwhelm patients' capacity to perceive benefits in the traumatic experience. [18] We found that depression had a adverse relationship with PTG. Patients who experienced a higher level of depression perceived a lower level of PTG. Findings from previous studies in this field were inconsistent. [8, [11] [12] [13] The results of some studies were consistent with those of the present study [11, 12] ; however, others reported that depression had no significant relationship with perceived PTG. [8, 13] PTG is considered as a cognitive adaptation process that helps individuals perceive the value and meaning of the trauma in their lives. [32] The perceived benefits contribute to psychological adjustments for cancer patients by buffering the effect of psychological distress and protecting these Table 2 The PTG, depression, anxiety, and coping style among patients with lung cancer (n = 173). Table 4 Factors related to PTG among the characteristics of patients in the univariate analysis (n = 173). NSCLC = non-small cell lung cancer, PTG = posttraumatic growth, PTGI = Posttraumatic Growth Inventory, SCLC = small cell lung cancer, SD = standard deviation. * P < .05. * * P < .01.
Items
PTGI score
& T = statistic from a t-test analysis. # F = statistic from an analysis of variance. Table 5 Factors related to PTG in the multivariate analysis (n = 173). Relationship between the PTG, depression, anxiety, and coping style (n = 173). 
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individuals from the effects of negative perception. [33, 34] The findings of the negative association between PTG and depression in the present study highlight the necessity of integrating PTG into future interventions and provide new insight for psychological interventions in programs designed to facilitate the experience of PTG, which might in turn play a positive role in depression. Strategies linked to a higher level of PTG, such as acceptance, positive reinterpretation, and active coping, [15] might be beneficial for the psychological well-being of lung cancer patients. Additional studies are essential to examine the relationship of PTG, anxiety, and depression among Chinese patients with lung cancer.
Times since cancer diagnosis and initial treatment are associated with PTG. Patients who had been diagnosed with lung cancer for less than 6 months had a lower level of PTG than those with a longer time since a cancer diagnosis. Whether time following trauma is linked to growth is not clear from previous studies. [4, 9] Some studies showed no relations between PTG and time since cancer diagnosis. [14] Whereas others reported that time since cancer diagnosis is linked to an increased growth. [8, 30] For example, Helgeson et al found that the relations of positive changes to outcomes were influenced by the amount of time that had passed since stressor onset. [9] The findings in this study showed that time since cancer diagnosis was actively related to PTG. PTG was linked to a cognitive processing of patients. Increased time since cancer diagnosis is related to greater PTG, as growth may take time to occur. [35] Patients diagnosed with cancer for less than 6 months may perceive less PTG due to a lack of knowledge and coping strategies related to lung cancer, thereby decreasing the perceived meanings and benefits from the cancer experience. In addition, a lower time since cancer diagnosis might also make it difficult for patients to endure psychological adjustments from a traumatic event. Therefore, more attention and support are needed for patients who have newly been diagnosed with lung cancer.
We found that active coping was positively related to PTG, whereas negative coping was adversely related to perceived growth. The results related to coping and PTG in this study were consistent with those in other studies. [16, 36, 37] Active coping (e.g., positive reframing, problem-solving, and approach-oriented strategies) that integrates personal mobilization and available resources facilitates active engagement in stressful events and improves positive changes. [4] Patients who adopted more active coping strategies were linked to a greater level of perceived PTG. In contrast, passive coping strategies, such as denial avoidance, tend toward an accumulation of negative emotion, then aggravate psychological distress and impede the development of positive growth. [37] Patients who adopted negative coping strategies were correlated with a lower level of PTG. Notably, Chinese families typically avoid to have a cancer-related communication with patients. [38, 39] However, the active communication of thoughts and feelings may benefit for the PTG development. [35] Partners or couples who openly communicated their concerns and feeling with patients helped to promote patient growth. [30] Additionally, the more an individual actively engages in make sense of their experience following a trauma, the higher the chances for their personal growth. [6, 40] In this case, "a lack of cancer-related communication" among Chinese cancer patients and their families might be an inhibitor affecting the personal growth of the patient as a result of the corresponding impact on the behaviors and cope mechanisms of the patient toward the adversity. Thus, strategies intended to improve patient-positive coping, such as self-disclosure, openly communication among the families, and pursuing approach-oriented strategies, are necessary to facilitate the development of PTG.
Several limitations in the present study should be noted. The cross-sectional design made it difficult to examine the potential causal relationships among the factors. In addition, a convenient small sample from only one hospital and the inclusion of patients who had been informed of their cancer diagnosis are other limitations that might affect the sample generalizability to other groups of lung cancer patients. Moreover, as PTG is a multidimensional concept, potential risk factors for PTG, such as support network, posttraumatic stress, and individual personalities (e.g., optimism and hope) should be included in future studies.
Implications for practice and research
The results of the present study provide new insights to completely understand the experience of cancer patients from a positive perspective. Facilitation of PTG is crucial to health providers to offer appropriate support to improve the psychological well-being of patients. Interventions that facilitate cognitive and coping efforts, including accepting the effects of the trauma, actively engaging in affective expression and communication, actively improving their circumstances, and reframing the stressor in a positive perspective, are areas that can benefit the development of PTG. In addition, given the interdependent relationship among the Chinese families, facilitation of PTG should be extended to close family members in addition to patients who are directly affected by cancer. [11] 
Conclusion
The present study adds to the results from previous studies by identifying the status of PTG among Chinese patients with lung cancer and informs strategies to facilitate PTG. Time since cancer diagnosis, patient depression, and coping strategies are factors that are related to PTG among Chinese patients with lung cancer. These findings indicate that lung cancer patients may benefit from interventions that reduce depression, provide available support, and improve active coping strategies. More attention should be placed on patients who have been newly diagnosed with lung cancer. Additionally, the impact of the coping strategies on PTG should be highlighted and integrated into targeted interventions.
